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 Introduction 
• Extreme vibration has been reported for small, 
high speed craft in the maritime sector 
• Performance and health threatening effects on 
boat operators and crew 
• Spinal or joint injuries and neurological 
disorders may occur from repetitive pounding 
over rough water, continued vibration and 
single impact events 
• Risk to pregnant members 
• Marine case studies in UK such as MAIB reports 
show injuries occurred in operation 
• In the EU, physical agents directives require all 
employers to control exposure to a number of 
physical agents including noise and vibration 
(EC Vibration Directive 2002/44/EC) 
• Australia has WBV exposure standard, AS 
2670.1-2001 (identical to ISO 2631-1:1997) 
• No maritime exposure standard in Australia 
Methodology 
• EC Vibration Directive 2002/44/EC review 
• ISO 2631-5:2004 review 
• ISO 2631-1:1997 / AS 2670.1-2001 review 
• Merchant Shipping and Fishing Vessels (Control 
of Vibration at Work) Regulations 2007 (SI 
2007/3077) review 
• MCA  (Maritime Coastguard Agency) MGN353 
and MGN436 review 
• MCA COP “Controlling Risks due to WBV on 
ships” review 
• Review of literature: searched Web of Science 
for (“vibration” AND “high” AND “craft”) – 41 
results, out of which 9 were found relevant 
• Analysis of WBV experimental data for road 
vehicles and comparison with maritime  
conditions 
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Results 
• Health effects of vibration with substantial peaks 
in acceleration underestimated in  RMS 
assessment models: VDV more sensitive  
• ISO 2631-5: alternative health assessment (lumbar 
spine) for exposure dominated by multiple shocks 
• Increased health risk from long-term high-intensity 
WBV to lumbar spine, digestive system and 
urogenital systems; mostly no quantitative 
relationship known 
• Increased health risk for pregnant ADF  women 
and their foetus such as haemorrhage, premature 
labour and spontaneous abortion 
• Effect on human performance and task capability 
depends on specific task, situation and operators 
• ISO 2631 covers 0.1Hz …80 HZ 
• 2002/44/EC: daily exposure limit value of 21 m/s7/4; 
daily exposure action value of 9.1 m/s7/4 
• Consider low temperature superposed effect 
• 38% risk of spine injury for high-speed craft 
operators  
Conclusions 
• Consider MCA guidance: WBV - Guidance 
on mitigating against the effects of shocks 
and impacts on small vessels 
• Eliminate or reduce vibration at source:  
isolating seats and/or hull 
• Consider effect of seatback 
• A comprehensive research framework is 
required to address epidemiology, 
exposure, causation and prevention of 
vibration related injury on high speed 
vessels; including ergonomic design 
recommendations 
Research Framework 
• Defence organisations require 
knowledge to make informed decisions 
regarding marine operations, 
compliance with legislation, defence 
directives (e.g. HD235 AL2) and harmful 
health effects; and develop / implement 
appropriate counter-measures, through 
• Measurement and Simulation 
• Analysis 
• Assessment, and 
• Design 
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